Inelastic scattering cross sections to individual bound excited states of 104 Sn were measured at 150 MeV/u beam energy and analyzed to evaluate the contribution of neutron and proton collectivity. State-of-the-art Quasi-Particle Random Phase Approximation (QRPA) with the D1M Gogny interaction reproduces the experimental proton collectivity and our inelastic scattering cross sections once used as input for a reaction calculation together with the Jeukenne-Lejeune-Mahaux (JLM) potentials. Experimental inelastic scattering cross section decreases by 40(24)% from 112 Sn to 104 Sn. The present work shows that (i) proton and neutron collectivities are proportional over a large range of tin isotopes (including 104 Sn), as is typical for isoscalar excitations, and (ii) the neutron collectivity dominates. It suggests that the plateau in the mass range A = 106-112 displayed by E2 transition probabilities is driven by neutron collectivity. The evolution of nuclear shell structure along isotopic or isotonic chains has revealed unexpected onsets of collectivity or shell gap modifications [1] [2] [3] . The proton-closed shell Sn isotopes form an ideal testing ground to study the evolution of shell structure and collectivity with isospin. Experimental results reported in [4, 5] provide a signature of the magicity of 100 Sn and 132 Sn. According to the seniority scheme, the reduced transition probabilities * Corresponding author.
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B(E2; 0
) (B(E2) in the following) in Sn isotopes are expected to exhibit a parabolic trend with a maximum at mid-shell. The experimental trend instead is asymmetric with a persistence of proton collectivity approaching the doubly magic 100 Sn [6] [7] [8] [9] [10] [11] .
Three Coulomb excitation experiments have been reported recently [12] [13] [14] for 104 Sn, the most neutron-deficient isotope for which the 0
1 transition probability has been accessed to date. While [12] claims a drop of the experimental B(E2) in agreement with large-scale shell model calculations, the authors of [13, 14] have measured a smoother decrease at N = 54. Up to now, no shell model calculation can explain satisfactorily the tins' B(E2) Beyond-mean field approaches, which do not suffer from valence space restrictions, have been also applied to tin isotopes [16] [17] [18] [19] . Different calculations using the QRPA approach find an increase of collectivity going from the mid-shell towards the lightest tin until 106, 108 Sn. The QRPA approach was compared to a
Generator-Coordinate-Method-based model using the same mean field [19] . The former is found to be more suitable to describe the spectroscopy of rather spherical nuclei such as semi-magic tin isotopes.
No information is available on neutron collectivity in light tin isotopes. The neutron transition matrix element M n can be estimated from proton inelastic scattering cross sections provided This value was in relative agreement within 6% with the Geant4 simulation [27] and was rather independent of the angular distribution of the emitted gamma radiation thanks to the large solid angle coverage. The 
transitions, respectively. In order to extract the cross section to the excited states observed in this experiment, the spectrum was adjusted with the sum of a double-exponential background and the simulated response function of the DALI2 array to the gamma-transitions mentioned above. The background originated mainly from atomic processes (bremsstrahlung in the target) at low energy (E γ < 500 keV), from Compton scattering and target breakup at higher gamma energy. We could not extract the angular distribution of the observed transition, due to the limited statistics. We quantified the effect of the uncertainty on the angular distribution through simulations. The photo peak efficiency for a 1 MeV transition emitted isotropically in the center of mass at β ∼ 0.5 was 24%, whereas the same transition emitted with an anisotropic angular distribution as the one shown in [25] leads to a detection efficiency of 22%. This was considered in the error bars of the inclusive cross sections. The adjustment procedure was performed using spectra with and without addback between adjacent crystals of DALI2 array, yielding consistent results. If a state was both directly excited and populated by the feeding from higher-lying states, as happens here for 2 + 1 , the feeding was subtracted in order to obtain the direct population cross section. The error on the cross section was obtained as the sum of the error issued from the χ 2 minimization (which includes statistical error), the uncertainty on DALI2 efficiency (6% relative systematic error), the statistical error on the number of incident beam particles, and a 2% uncertainty on target thickness. Note that for overlapping peaks (as in the case of the structure observed in 112 Sn at energy between 800 and 1100 keV, see Fig. 1 ) the adjustment procedure was affected by a large uncertainty whereas the sum of the cross sections to the states feeding the 2 + state was reliable.
As a cross check, the cross section on H was also obtained as the difference of the cross sections on CH 2 and C, namely (Fig. 2, bottom) . Prompt transitions are consistent only with E1, M1, E2 multipolarities. Since the final state is a 2 [18] . Fig. 3 shows 2 + and 3 − experimental excitation energies compared to theoretical values. The latter are obtained from consistent Hartree-Fock-Bogoliubov + QRPA calculations [32] using the Gogny D1M interaction [33] . The Gogny D1M interaction parameters are fitted to all measured masses, with the constraints to provide reliable nuclear matter and neutron matter properties and also radii, giant resonance and fission properties for a selected set of nuclei. The excitation energy of 2 + 1 states is correctly reproduced. The calculated 3 − 1 excitation energies overestimate the experimental values by a roughly constant factor. This remains valid for our 104 Sn measurement, if one believes the proposed spin- [13, 14] .
In order to give credit to this interpretation, we calculated (p, p ) inelastic cross sections within a parameter free approach. This formalism uses one body neutron and proton local transition densities from QRPA and the semi-microscopic JLM potential [35] . The JLM potential is well suited for inelastic scattering on spherical and near-spherical nuclei with mass 40 < A < 209 at energies up to 200 MeV/u [36] . First, to estimate the uncertainty related to calculated inelastic cross sections, we compare theoretical and experimental differential cross sections for 116,120 Sn for the first 2 + and 3 − states. As seen from Fig. 5 , predicted angular distribution shapes and magnitudes are in good agreement with measurements without using any normalization factor. We roughly estimate that this agreement is typically within 20%. Even though M n values are routinely extracted from such studies, we choose here to discuss only cross sections since only these are observables. Our choice is motivated by the difficulty to assess uncertainties from reaction models. We therefore acknowledge that the following discussion, even though benchmarked on stable nuclei data and performed with care, depends on the details of the chosen reaction model. Angle integrated calculated cross sections are then compared to the experimental data from this work in Table 1 
where b n, p are the neutron and proton field strengths [20] .
In the present work, the ratio of inelastic cross sections to the 2 + of 112 Sn and 104 Sn is 1.7(10), while the ratio of theoreti- 106 Sn is induced by an increased neutron collectivity.
